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present ^''-"""^^//genetlc.llV " 
recoBbinant antibody "O^^^'" J ^e of delivery ot 

the antigen moiety 

current theories o. ^^^^^'J^::.. , an antigen 
„der to provide a ^ttnUse^uently develop 

1st be seen by both B cells, whi ^ ^^^^^^ 

Tnto the antibody producin, ""-^/^^^^i.^ion signals 
;.cells. Which provide .-"f " „elper T-cells 

L the antigen 3,rface cf anti,en- 

reccni.e the an^ij- on t^^^^^^ ^^^^ „a.or 
presenting cells (RFC) in products. 
Lstoccpatibility coBplex 0«c^ ^ ,„,e.ns 
There are significant advan g ,„tectlous 

ana peptides derived pr ^^^^ ,.r 

organisms as part °* ^^^^^^^..^ , very active area of 
such suitable subunlts const. techniques c£ 

.oth present and past -search^ * p„rlf icatxon, 

recoBbinant --P'^^^ i^unology have greatly 

peptide synthesis and , . „a)or stumbling 

Lsisted in this Jt,,3 as vaccines has been 

,locK to the use of such ,^„„ogenicity of ^st 

the relatively poor « "J <^^„,„uy. the i«une 
protein subunits and P^^^^^^^;^ by the use 

response to vaccine P«P»"^=; ,,rrently licensed 

adjuvants. However, the y ^^arc.ide and 

.^uvants for use in ^^^ ^^l ..^.a alu., which .s 
.luminu. phosphate, ~";°7^:\%otent adjuvant. There 
^ its effectiveness as a f desired 
Xi„ited .n .t= ef ^^^^^^^s w.th 

is thus a neea 
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,5escribe the state of ^ information for 

! FuU bibliographic x specification, 

tion is found at the end of the J 

these references are hereby ^^^^^^ adrainistratxon 

To the present disclosure) . In adjuvants, 
into the pr „-otein antigens witn ,„tibodies 

h-s been shown to res organisms (re£s. 3 to ) 

t/ainst a variety of ^"'-"""^H and T cell components 
^ . engaging both tne d ^^^s 

A novel way of eng 9 aesoribed, wn 

an iBBune response ,„abs) " 

anti-class H — ;"*:,„i„g antigen presenting 
^-o target class n " patents Nos. 

^ 1QA 254 and 4,93^'**" . ,^ -in rodents ana 

' 'lents carried out in-vivo in r ^^^.^^trated 
Experiments ^<*^ .^^^c^ 9 to 12) r ^^^"^ ^ .^^ 

Vina this technology, (refs- ^ .^^nogenicity of 

using tni enhancement m adjuvants, 

convincing proof of conventional ad^uv 

• in the absence °f ° ^ell surface 

antigens, i»» v,ave used otnei 

^^Tar;-^^^^^^^^^^ — aid Tac^ animal 

achieve targeti g experiments and 

studies involve m ^^^^^ts the 

Another group of s .^.^.^v to carry antigen 
^ of irrelevant specificity t ^^^,^5 

antibodies of irr i„-vivo studies 

epitopes (refs- 18 to 24) _ .^^^,^es the use 

tuch "antigenized antibodies ^^^^ require 

Z conventionai adjuvants a ^^^^^ ^^^^^^ 

multiple i-^ections for^^- ^^^^,,,,33 XI - 

in previous studies u 
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,„ biotin-streptavidln 
.ar,e.in, molecule antibody and 

based interaction was ""^^ aisadvantages with such 
antigen. There are .3 yields (about .0%, 

Chemical coupUn, between different 

„d also the -""^^"73, „o ade^ate control on the 
preparations. There .s also ^^^^ 
Lounts of coupled PJ"^; J " ,,,,ber purification xs 
of the reaction. bosses in material can 

usually required and, therefor 

be significant. „„rtinq In-vitro data using anti- 

Kecently a study ,.nerated by 

numan =l«s H '^''T^l^^^l been published (ref. 
^combinant ^^^'^^^'^^^^.l^s between these fusions 

2„ . There are several differ ^^^^^ „ 

; anl the present invention - , a divalent 

lli expressed — ^ Z^:!! ^d a^To is an in-vitro 
"hole encountered in bacterial 

3t-ayrTSi^^S^^"\';:pression as inclusion bod.es 
expression systems J^J^^ ^folding «i«> extensive 

«h!ch re,^ire solubili..-- 

product losses. The exp therefore, the 

presently not possible inj- - ^^.^^ ,„,„ity for 
Monovalent Fab may not ^''^^ J_ ^..eral advantages 
,„.vivo targeting -'^l, system as described 

25 m using a whole^ ^^^^ 
herein. ' . therefore, to produce 

There remains a ' antigens of 

conjugates of -^^''^^^"^J^^ nigh yields. -ch 
specific reproducible acid molecules 

30 conjugate antibody -^^^^^^ ^f^genic preparations 

encoding the same are --^^lltio. against disease caused 
including vaccines, for protect 

b, a selected pathogen and f^^ ^ ^^^^ 

generation of '^"9"°^'°/. AciEHim . , 

■J gassm-el-j^'^^—- recombinant 

The present invention includes novel 
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antigen mois^y 

systems. . aspect of the presen 

accordingly, \ conjugate antibody 

invention, tnere is P^^^^^^^, „,i.ody -l^ty 

molecule, comprising ' .ntigen-presentin, 
- fnr a surface structure least one 

specific for a s contain at leas 

calls genetically ""^^^^^^^ ,^ ^east one preselected 
antigen moiety -=^""7;/,,:',,. ,ne conjugate antibody 
site in the ^r^.'^^lin, the antigen moiety to 

molecule is capable of ^^^^^"^ \ ^,3, ,nd capable of 
,he antigen P«-"""^ =t'\c antigen moiety in the 
eliciting an immune response 

obtained. ^^^^ ^ay be any convenient 

.be antigen presenting ce ^^^^^^^ 

antigen-presenting ^^^.^ J^'^.^^.^patibiUty expressing 
Class I or class II professional antigen- 

cells (MHO, B-cells, ''-^^^^l^J^^,, cells, and CD4^ 

^r,« cells including dendritic 
presenting ceiif 

cells. . 3„ xaoiety preferably is 

The at least one antig ^^^^ 

Xocated at at --^^;";;:Mclonal antibody moiety 
and light chain of the ^^^^ ^^^^ and 

particularly the C-ter.xnal end ^^^^^^^ ^^^^^^ ^ 
light chain. The at least ^.^^^inal end of 

preferably ^^^^^'Z^^ o. the monoclonal 
both the beavy and Hg^t 

"™ nr.. ». r;:::" " » 
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the at least one antigenic 
e^cdl.ent of the „eaKlV-i»uno,enlc 
.clety may =o»P»- \" antigen moxety may 

,„,i,en moiety. .f^f^i^tgen moieties, whicn may 

•=o a Dlurality of am:ig least one 

comprise a pj-" addition, tne 

fiifferent. ^'^^ . « 4-o 100 amino 

the same or dif£e ^ peptide having 6 to 

antigen moiety may epitope, 
acids and containing ^nolecules provided 

The novel conjugate procedures vhich 

herein are P^^^ ^ jr^^c a^i. .ol^^^^^^ 
include the provision of nove 

vectors containing the ^ of the present 

xn accordance with another asp ^^^^ ^^^^^^^ 

invention, there is P-v^^^^ ^ ,„,oding a chain 

comprising a ^i"' ~°'"°",!trc for a surface structure 
Ta monoclonal antihody specif xc ^^^^ 

antigen-presenting ceUs sel ^^^^^ ^^^^^ 

consisting of the heavy chain a ^^^^^^^.^^ 

monoclonal antibody, a -c ^ ^^.^^ nucleotide 

encoding at least one antige ^^^^^^^^^ u 

.eguence -P""^^ ; J^in comprising -id monoclonal 
expression of a fusion pro antigen. The 

Uibody Chain and sai^d at le 
antigen presenting cell 

J the secona 

"•-'-,e first nucleotide se^e- -a^ ^^^^^^ ^ 
nucleotide seguence are pref erahW^^ ^^^^^^^ ^ 

,,„,ie «--"^"7nu,;eotW- seguence preferably - 
promoter. The ^""^ ™f '° ,irst nucleotide seguence. 

.V the 5'-end of the iit= „,,,rleB vectors 

disposed at the = further includes v 

The present invention provided herein, 

comprising the -ucleic -id - ^^^^ 
xn one specific , nrst nucleic acid 

rnvention. this — -^^^^^^^^ ^,^,„oe encoding 

.oiecuie "-f-::::::ionai anti^ody - 

rfX^c - Of antigen-presenting cells. 
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. ^ at least one antigen and a 

antibody Bpeoino tor a sequence encodxn, 

"esentin, cells, a second nuc^e ^^^^^^^^^^ 

! least one antigen and « ^^^^ expression of 
^^r^:-rrd\=ncclc- ant-o. 

t jrrirr-sald at .ast one ant.en 

„,nscrlptional un«- =-"%T,^a?'T. ^ 

one particular ve ^^lon Mo. H " 
p.as.ld pCHVdntr cn.«C antibody .olecule 

The production "^^^ ^.uty specific for a 

— ^'^rucre":r^^-^^^^^^^^^ 
r::ron:ri.n -ty^r:^:^^ procedure 

^ further aspect of the x 

. «. • acid molecule 

=™^"crn:;ructin, a ^tre enlodin, a bea^ 

„„tainin, a «--j;rar-" ^ 
chain of said antigen, 
sequence encoding at least ^^^^^^.^^ leoule 

constructing a .equence encoding a light 

, first nucleotide sequ nucleotide 
containing a f ^'^^'^ .„tibody and a second nu 

Chain of said -"-^""'^f.^^st one antigen, and 
.e^ence encoding „a second "-^^^ ""t 

coexpressing said first ^^.^ conjugate 

.oxecules in »a»alian cells 

-c:^"^"-- - rru::":are.t^"— 

"--^e nr rs^TnucU acid molecules as 
containing the firs 
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•vo which preferably also 
inaepenaent "ansciptionaX ,,,,, « airec. 

contain a promoter ' mcluaes secretion of 

t« coexpression. The .oXecules .av ^e 

«,e coniu,ate molecule and the =» ^J^^ ,„i..ea 
eeparatea from . ^J^/";;";„«in ana selectively 

ably by binding t"- 
Tlutln, the coniu,ate molecule. ^^^^^^^^^ 

^ further aspect ^ , coniugate antiboay 

i^unogenlc composition -"P^^^^J^,,^, ,cia molecule as 
„olecule as proviaea »«ein or =, " .^^ ^^.erahly 

p„viaea herein. The ^""^^^ aaministratlon to 

I, formulatea as a ^^'^^^J°l^^^^ against aisease(s, 
, host to elicit an — .east one anti,en. 

causea by a pathogen P^^^J^^^^ct of the invention 

Kccorain, to an "''^^""f generating an immune 
.here is provided » ;;^;^„;administering thereto an 
response in a host. composition as 

l^nunoetfective amount 

provided herein. .„tibody molecules provided 

^e novel con,u,ate J^^^,,, applications, 

serein also are --"'^ ^"^^ ,,p,,, of the invention 
accordingly, in ;'\:J::tf aetermining the presence of 
there is provided a ^^^^f, comprises, 

a selected antigen in ^ , ,,„jugate antibody 

(a) immunizing a host " .east one 

. .,™viaea herein, wherein oroduoe 
molecule as provia ^^^^^^^^ „ pro 

antigen '^^^"^ ^ ^„ t>,e selectea antigen, 
-"Tbrura^ing the antiboaies, 

contacting ^ ^^^f ; J^uing any selected 
antibodies to produce ---^^^^^^^^^^^ antigen-specific 
antigen in the sample and the 

antibodies; and „^„ctlon of the complexes. 

(3, aeterminlng , aiagnostic Kit for 

;>,e invention further antigen in a 

aetermining the presence of 
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sample, coiaprising: molecule as provided 

^ : -ne antigen .oie.y is - 

herein, wherexn the at le 

selected antigen-specxf i 

antigen; and ^.^erxaining production of the 

(c) means for 

10 complexes. includes methods for producing 

The invention further --^^^^ One such 

antibodies specxfxc for 

procedure comprises: effective amount of 

(a) immunizing a host wi i^led herein, 

Lother such proceaure c-Pr-«- „„,osition as 
»cl.inis«rin, an — ^ .nti,e„ 
provided herein, ,^,3^ BOUse to 

is a selected antigen, to at 

;:oduce at least one i^-^^/j;-:: .east one 

(b) removing B-lymphocytes from 

immunized mouse; ^„ . from the at least one 

<=' "l-^rs! "rCloma cell., -re., 
immunized mouse 
producing hybridomas; 

^.^r'ui:::^- antl-selectea antigen antlhod.- 

produclng ^^."^^^trted antigen antibodies from 

35 (g) isolating anti selec 

the cultures. 
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invention is ^^"'^L'^^Ms. in which: 
forenoe to the accompanying „a 
n^e i"^ snows the ^^^.^ o. the 

derived amino acia j^,, u,ht chain. The 

---- ::;r:er:n, sec«tion is sno^n . 

sequence of tne p f 

italicized script. (^j^ »o: 3) and 

Figure IB shows the DSR 9 „j the 

a«ived amino acid ^.^'-^^ heavy chain. The 
— ;eUr:%rt- mediatin, secretion .s 
sequence of the sec 

s^wn in italici-a scr.pt^ ^^^^^^^^ ,o 

Figure 2A shows the amxn ^^^^3,^ and 

. =^nale letter code ot W ^ , 
"tide se^snce encoding the same (SEQ 
Tc'tg - :re «r construction and 

assembly of a g 

extension PCR. polynucleotides CTI3 36. 1. 

ngure 2C Shows -^'''^'^^^ their sequences (SBQ ID »os. 

Tn"thVsch::e - ngure « and pr^ers 

-r::^-:::are.-----<^"^°=--"' 

"d" "used in the PC -action ^^^^^^^^^ 

ngure Shows a cassettes V. and 

light Chain gene using PCR g 

- ngure 33 Shows the oUg.u=-^^^ 

- --;.::Vc^--ronrtoohtainV.andC.gene 

synthesized for 

cassettes. ^^^^^^ for construction of 

nqure 4. shows a sch ^^^^^ ....generated V„ 
Chimeric 44H104 heavy chain g 

and C„ DNA cassettes. ^^^.^eotide primers Pr- 5, 

Figure 4B shows the oiig 
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17 18, 19 and 20) 
, p, 7 and Pr. 8 (SEQ ID Nos: 1 . ^^^^ 
Id for PCR reactions to obtain h 
synthesized for v 

cassettes. structures and schemes f 

Figure 5 contains the ^^n vectors for 

construftion of pKc/CMV ^^^^^^ chain fusions 

aenes encoding chimeric Ixght - ^^^^^^ co-linear 

genes e ^T-s^id pCMV-chLCHC is piasmid 

with CLTB36. ^^^^^"-^^^^^^^ on the same vector. PI 

construction with ^o^^^f^^^^ ^....ia with a murine dhfr 

pCMVdhfr.chLCHC is a co-im 

--^-^'■^^t^S^^^^^^'t^^^ demonstrating 
Raurg^^^^|*gSS^io« to HUT78 cells. 

.in^kiWoHJ--^ ^."Twth a a:ti.human Fc specific 
..e conjugate guinea pig m 

antibody in panel A an es in 

7 illustrates anti-CLTB36 ^^J^^ 
measured by ELISA, after ii-uniza 
.acague ^-J^jrl^.o^-CLTBSe conjugates 
v^r^nstinq with cn ^-q titres 

„on.teducing buffer ^tibodyfj**" 
banas correspondj^W^^, ^^^^^^ arrovs. 
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blue stained gels or ^^^taJm^afiS^lig*^^ 

„a beaw CeW^-- " 

The primary antiboay 

cig anti-sera. ^^ttj-tton oFLJlDiEHIIQJi . ^ 

^ GSjEEAL-EEseEimes^--^^^ which 

in the present 1---^.^°"'. \" , ^ost, generally is 
conjugated to the C ter 
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11 

particular surface B«uctur- ^„,„,„ « 

This arrangement allows for a infection of 

L relevant cells in — J „.„oclonal anti^oay . 
«>e conlugate to a »>°-t- „^,uvery vehicle" for 

^erefore, acts as a "^c"^ « ,„^i,,„ p.esent.ng 
targeting antigenic „„,„ltion by T-helper 

be conjugated to a antigen 
antigens may Be J structures on tne o 

^. ,„ anv of the surface Btru j. 
specific for any , ^lass I and class i. 

presenting cells, e, gene products, 

histocompatibility j«"J antigen presenting 

The surface ,an be recognized and 

,.US Of the immune potion of the 

targeted by the -""""^""^-^^ the specific surface 

tllnoconjugates " "^^e monoclonal antibody 
„tigen structure antibody. 
d:pends on the speoi«= .or a gene 

The monoclonal antibody m y_^^^^^_ 
product of the «HC, and.^n P ^^^^^ ^^^^„,,s of 

£or Class I molecules of MHC or ^.^^^^^ „ ...^ 

^C. However, the conjugates containing 

Specific surface structures andjh ^.^^_ „ther, as 

the corresponding monoclonal an 

^11 be apparent " convenient surface 

invention is applicable to any ^^.^^ be 

Structure of -^^^-/^^ter^ic monoclonal antibody 
recognized and targeted « ^ conjugated, 
to Which an i»-°«="=:;^::„t-independent serological 
For example, °;\""\„n can be obtained with 

responses to a ^^^.^^^/J^: : ceXl-specif ic -ncclonal 

-"^-^"%r;"^r-::tcrfic .onodonal antibody, 
antibody and cui 
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^i„„ the monoclonal antibody 
„ tne present ---- - , .or. 

specific for the f ^^^^^.^ ^^ainst which it is 

a conjugate with ^'^ l" J conveniently joined 

desired to elicit an i^une "^P"" ^^^i„s of the 

:r:he cter^mal of the h^a^ and/or li,^^^^^^ ^^^^^^ 

monoclonal antibody. Whi connection, 
„olecules are "^-^^^^^^J^J,"* be inserted within 
tne antigen moiety antibody and such 

the light and ^-^J^^^ , particular constrained 
insertions may . i„ particular, epitopes, 

conformation of the "^^^^^^^^^ '^^^r. of an antibody 
within the Known J^^^cdy molecules may be 

molecule. Such ""^"^f^JC^c Jification of a gene 
conveniently ''^°^"«^„f,,',Tt chains of the antibody to 
encoding the heavy -"^/^'^ „^ „„„ antigen(s, and 
contain a gene -=°^^"^^°;;^,,ic acid molecules, 
coexpressing the "-^""'X^.i^ useful for antigen 
The invention is parti „e,Kly-immunogenic 

molecules --^-Hhe' r::::nsa is Po«ntlated by the 
„sponse, since ^"^^^^^ molecule may be in the 

present invention. The antigen 
term Of a peptide or P"*""' " 

not limited to such ^cable to any antigen 

T.e present ^f^^/^^^/antlgen presenting cells 
which it is desired to target ^ ^ 

using the monoclonal antib y. ^^^^^ ^^.^^ comprising 
protein or a peptide of 6 to representative 
an amino acid — "/'J^, J „ay be derived include 
crganisms from which ,,„3es, respiratory 

mnuenza viruses, P^^^^^^^" „„,p, viruses, human 
viruses, measles ^^^^ses, rubella viruses, 

immunodeficiency viruses pol ^^^^^.^.^ 

hsrpex simplex viruses typ ^^^^^^ ^^.^^es, 

types A, B and c, yellow feve ^^^^^^^ 

rabies viruses, vacci^^ .choviruses, 
rhinoviruses , 
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• ,^es paravoviruses and 
rotaviruses. papiUo.a «r - ^^^^ ^_ ,„,erculosls 

C. diphtheria, ^- ^ _ pyogenes, S. 

g pneumoniae, 

inlngococcl (e.g.. "Z. "^^"'^pp, Campylobacter spp, 
„ycoMcteria spP, ^"^'^"^^^.^Ua, and Hae.ophxlu. 

pLteus spp. ''"==^"'J°::;„ay also be derived fro. 

nu=raV:irH:"r:one. a. ..or-ass.=.a.ed 

honaones, sucn a 

antigens. . ,^tempts to address some of 

The present invention a ^^^^^^ by 

problems of ^^J^^^^lJ^;^, ,t tne C-termlnus of 
incorporating a peptide antig „tibody by 

U,bt and neavy cbains of tb is 
"-"^"tcrLTtands: Vb HXV peptldejound to e^i^^ 
CLTB36, which IS a .=veral animals (as ae 

neutralising "^^^^^^ "filed ^une 9 . IS", assigned 
in copending »SSN OS/«J.«» «hich is 

« the assignee hereof and t ^^^^^ _ ^ ^ the 

incorporated herein by J ^^pUcable to any 

principles of the ^^^^^ this peptide is 
antigen. The se<^en« ^^^^^ ^"^^^^ , 

incorporated at the ' ^,,3, xl mab (44H104) , 

„ouse/human chimeric anti hu ^^^^^^^^ expression 

«hen these genes are ,,i„eric anti-human 

vector and expressed, a recom ^.^ ^ 

"'^trin a -ngle step by .roteln . .ff-« 
purified easily m j^„t,le procedure, 

purification or other --'^'"^^J i„.vivo responses 

' The present disclosure reports t 

macagues to a P^^"^"' ;;:;^°^"Jlon generated by 
„ Chimeric antibody/CLTB36 

recombinant means. The genes f or t ^^^^^ ^^^^^^ 

generated by pol^e«se c^ in^r^^^^^^^^_ ^„ 
cDNA and synthetic 
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l'.d using overlap extension 
,C.TB,e, gene was an expression vector, 

genes «ere cloned - amplification 

transtecte. into ^B^/" ^"/^ ^.^ette cloned into tne 
carried out using a Bur ne secreting 
, sa»e expression P-^-^^,,,, .oiaed and asss^led 
adequate levels o£ the P P ^^^.^^^ at the 0 

product were identltied. The ^^^^^^ 
teminus Of the light ^^^^ which also 

p„per assembly of the ^ ^i^re 6) . 

■ . ifs binding specificity i ^ 
10 maintains its bin -j patents Nos. 4,950'''» 

^s described in U.S. f ^p^,,£,c 
,.1,4,«4, coupling a weaK ant^g the 
monoclonal antibody results ^^^.^^^^ 
immunogenlcity of such antig->. « ^^^^^ immunisation 
adjuvants and hence -P-^^f ^^^..al^ from which only a 
procedure Which can ""^"^J^.^,,,. examples of such 
„ea. i»une "^P;-;^,^ J^ich are epitopes of larger 
materials are small peptl ^ pathogen, 

proteins or are P^'^^^^ .^"^l^^^^ that the antibody be 
„r human use. it -J^^J^^^ ,^imeric antibody, 
modified to produce a ■""-^^^ „tibody responses 

since extensive »"-i--""!.X;\o„ of a .urine antibody 
«ould be generated by '---^J^ts broadly applicable to 
to humans, since the invent- ^ „„.„,ate 

„ any species, it i= to a specific species 

antibody molecule IS administer ^ ^^^^^^^ 

the murine antibody ^^^^^^ xn an 

^rrespondln, sequences from the^^P^^^ ^^^^^^ the 

.naloaous manner to that 
,0 ::use%uman -r^r— ^ herein and detailed 

The experimental data P ability of a 

i„ the Examples ^^'-"J^'_ „>.ich targets antigen 
mouse/human chimeric antibody, ^^^^^^ ^.^ ,^,,r 

presenting cells (APC's) o' ^h ^^^^^ 

---^*™:or:ep"drrrg:; conjugated to the c 
response to a f f 
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r^ heavy chains, such a 
both the light and heavy ^^^.^ed xn 

conDugate recombinant DNA j^^^vy 

BxaBple.. us-J "^/i^^est in a 

Chains witn vector. The vec 

-nra --nr sfnr:: the 

selected as ^^.^^^ed herexn, si 

^^n^l a^^^^^^^^^^^ ^TT^e^ n "-^^^^^^ 

powerful transcription. The ^^^^^ 

promoter to dri ^.^^^ "^""^.onal units. The 

designed to ^^'^l^,,^^^,..^ t--^^^\\CUrporated 
^^^nh7r ;ene encoding cassette was al o^^^^ ^^^^^ 
murine dhfr g ^^ovide a s 

in this ^^^^^^^11^ This expression v 

^"^'t:tto rat myeloma VB2/0 ce^^^^^^^^^^^^ 
eiectroporatea antibody -re e^t bH ^^^^^^^^ 

expressing recom outlined m ^^^^ 

below and reported ^^^^^^^ of ^ ^^.^ 

n lines secreting ^ y^i) estaoi 

cell lir» (approximately -J" recombinant 

antibody conjugate P ^^^^^ ^ . ^ne ^ 

relatively quicXly ( ^^^^^^.^^ correctly 
Chimeric ^^^^^^^^^^^^ parent mab 44H104. 
same specif icity as the P ^^^^ ^^^^"^^'"um or 

The recombinant conO ^^^ as 
TTithout ari exrrii' .^^,,ne response, 

^'-^T eUcits ,ooa prl-n^ .^^r antigen on t.e 
' ' i,G titres to the P-^"^^ , „«„as the 
measured by M ,i,o d.rect ^^^^^^^y. 

^U^et as measured .y reco*.n nt P. 
native antigen a ^^^^^ ^ „i,3.ie d 

T.e pricing -^^^^^^J^i.als by another dose 

two ° g,te in PBS. detailed 

Chimeric mab con3 g ented herein 

The experimental « ^^^^nt of immune resp 

Ltrates the enhancement o conventional 
35 below, demonstrate ^^^^^^^ of 

a pepti<ae antigen 
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ti class II chimeric 
adjuvants, W oo.pUr,, Zerlt.a by recombinant 

antibody, the con3ugate be.n,^9 ^^^^^ by 

Beans. The conjugate can ^^^^^^ 
expression in cells, --'"^ ^ .^lUed in tne art, 
Xt is clearly -PP;""^;°„° present invention 
that the various ,i,ias =£ vaccination 

nave »any applications -^^^^^^^ ^„,,„d by selected 
dia^osisand trea-nto^_a.^^^^^_^^ 

CTfurth- presented below, 
r vaccine .reparation and 

l^uncenic -P=s"i-' „nju,ate antibody 

vaccines, .ay be P^'-f^J^:" vaccine -"^^^^ .^^ 

.s disclosed herein. „,.,,„s antibodies 

molecules as d ^ ^^^^^ p„auces 

; inmune response in antibodies. shoui 

including anti-antigen ""^^^^ a pathogen that 

vaccinated subject '^J^^;^ „,,^dies bind to and 
produces the antigen moiety, 

inactivate the P-^''°9^"-.^._ including vaccines may be 
I^unogenic compositions 1 ,,i„tions or 

prepared as ^"^-""rVntibody molecules may be mixed 
emulsions. The conjugate antibo y ^ ^^^^ are 

:U pnarmaceutically -^^^f ^^..^^ants may include, 
compatible therewith. ethanol, and 

„ water, saline, -^/^-.H^enic -PO^"^"-/;: 
combinations ^■^-■^^"^ '^l^^ auxiliary substances, such 
vaccines may further ^o""^" „ butferin, agents 
ae wetting or emulsiW-9 agents ^ ,^,„l3tered 

immunogenic =°»P°""°"tn "ttion subcutaneously or 

™f.rallY, m^ecti imnunogenic 
30 parenteraliy, alternatively, the 

intramuscularly. ^^esent invention, 

compositions formed a-f ^ „ evoKe an 

„ay be formulated and deliver j^us, the 

Zune response at mucosal .„ccsal 

3= immunogenic composition^may^b ^^^^^ „^ ,,al 

surfaces bY' 
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Alternatively, other modes ot 
(intragastric) """^ M^a suppositories and oral 
Ministration l-^^^f^^^^.t For suppositories, 
tormulations »ay ^^=^""\„elude, tor example, 

binders and .""^_,iaes. oral formulations 

polyalKalene glyools or *"^^J^J\„,,,ie„.s such as. tor 
Ly include normally employ«i ^^^^^„i„e. cellulose 

example, pharmaceutical grad- ^^^^^^^^ ^„ t^e 

.nd magnesium carbonate Thes 

£crm o£ solutions, „ powders and contain 

sustained release ^0""^;"^" molecules. The 

about 1 to 95% Of the administered in 

immunogenic P«P«^"°."! ^ T--^^ formulation, and in 
a manner =ompatihle «ith the ^^^^^^^^^ ,«ective^ 

such amount as will ^ quantity to be 

protective and immunogenic. ^^^^.a, 

'administered depends '"^J"^ .he individual's 

including, for example, the ^ „eeded, to 

=vstem to synthesize antiboai „„cj.se amounts 
immune-system 1- j response. Precise 

produce a cell-mediated immune r P ^^^.^.^^^ depend 

L active ingredient "^''-f " . „o„.ver, suitable 
the judgment of ^-^^tlTahle by one sKiUed in 
aosage ranges are readily deter „,„ograms or 

the art and may be °^ ^^^\,,o,^ molecules. Suitable 
milligrams of the ^^^^^^^.^"i Jand booster doses are 
regimes for initial ^„ ,„i,ial administration 

also variable, ^''^ "^^/"tristrations . The dosage may 
"I oft^ror r-lnlstration and will vary 
also depend on the r 

according to the si« of an immunogenic 

Xhe o°--«'"°" J' invention Is m general 
composition '-'^-^^^^^ ^^^^^ „bich contains antigenic 
about 1 to 95%. ^ vaccin „o„o,alent vaccine 

material of only one P^"^^.^ material of several 
vaccines which ^"^^^^^ and also belong to «>e 

pathogens '"^-"-tch ^bined vaccines contain, for 
present invention. Sucn 
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strains of the sa»e pathogen, or fr 

various pathogens. encoding the conjugate 

The nucleic ao.d ^„^^„,,„„ ,xso he 

antibody molecules of the pr ,^i„istration of the 

used directly for ^'-^-^^H^^l^ for genetic 
C«A directly, for ex,.P e hy J^^^ 

;rr r,.rr;.f;;. 

in, for example, Ulmer et al, 

2. iMBSassa^ molecules of the present 

The conDugate antiooay generation of 

invention are useful as "^^f monoclonal 

anti-antigen moiety < including enzyme - 

^r^r- use in iiomunoassays xn^x 
antibodxes for use ^ ^^^^ ^^^^^ „on- 

linked immunosorbent assays procedures known 

en.yme lin-ced ^-^^ 1^^, e aTtf-antigen moiety 
in the art. In ELISR ' ^^^^^^^d surface, for 

antihodies - /^^^^^ ^f binding proteins such as 
example, a --^^-^ ^i^^titer plate. After 

the wells of a ^'^sty ^^^^^^ed antibodies, a 

washing to remove of bovine serum 

nonspecific prote.n such as a so „,„„al 
albumin (BSX) that iB known to be ant.g 

/I the test sample may oe « 

with regard to the ^^^^^^ tlockxng of 

selected surface. ii^mobilizing surface 

nonspecific adsorption Sites on - 

and thus reduces the bacKgro 

Tindings of .--^ toe^^ c;n^^^^^^ with a 

The immobilizing -""^^^^^ ^^^^ materials, to be 
sample, such as cl.nxcal °-J^°^°^' oomplex 
tested m a manner include diluting 

(.ntigen/antibody, ^lutions of BSA, 

the sample with ^^^-""^^ 7;,,,, phosphate buffered 
hovme gamma globulin J ,,,owed to 

saline (PBS) /Tween. The s p 
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,t temperatures such as 
incubate tor £rc. 2 to 4 hours incubation, 
of the oraer of about 25- « 37 C. ^^^^^^ 
the sample-contacted surface is 

lmmunoc=»plexed ,uch as PBS/T«een or a 

include washing «!«> a =°^""°"-^^^,tion of specific 

Following £or» bound 
borate buffer. sample and the 

immunocoBplexes J^^, * „ ,nd subsequent washing . 

,„ti-antigenl= moiety antibodies,^_^^_ i^unocomple. 

occurrence, an^^^^^^_ 
formation may be o 

Biological WP"^" oontalns portions coding f or 

PlasmiapCMVdhfr.chLCHCtha ^esorlbed and 

conjugate -*^>»^\:;';:rdeposited -th the^me^ 
referred to herein ^"^^^^ ^^g^^^^-^TTe 
„pe culture Collection ('^J^*;'^^^, ^suant to the 
.,^«^^«e.«i»---«i^^f^^ filing of th;^ 
Budapest Treaty and prior ^ t. 

^plication, under ^=«="°"f;;iu become available to 
r les Of the deposited Plasmiajil^^^^ ^^^^ 

-^"terapTitat- ^ -^^""^rbrpt::^ 

states patent appi limited in scope by p 

claimed herein is not to be li .^^^ intended 

aeposltea. since the ^^P/^" „,,„,ion . Any eguiva ent 
only as an ^lustration of ^^^^^^^ ^ ^ 

or similar Pl'^-^.-'^'^f J"^ appUoation are within the 
antigens as described in this 

tYiB invention. 

above ^i-^^"" ^ Ldlng can be obtained 

invention. A ^T't::;; specif ic examples. These 

by reference to the following P of 

Examples are ^/^/ea t° «^ tf 

illustration and are „a substitution of 

invention. ^''-'^^ circumstances may suggest 
.qulvalents ^^^ l^^^^^^Z SP-"- terms have been 
or render expedient. 
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employed herein, such terms ,re intendea in a descriptive 

sense and not tor purposes of limitations. 

Enzymes and reagents commonly used in standard 

.ecomhinllt DHA technolo^ manipulations were purchased 

trom BSehringer Mannheim, »ew England B.olahs, G.bco/BBL 

and Pharmacia. Many specific reactions 

using Reagent Kits which were purchased from several 

using B y specific Examples below, 

sources ^^^^ purchased from caltag 

Antibody reagents ^"-^ J^^^^^ ^ ^^^^,^3 „ere 

unless otherwise indicated. Plasmia 
;:rchased from =ihco/BHL or Invitrogen. -^V^erase Chain 
; ^Hon rpCRl was performed using protocols and kits 
^MS^l'^S^^ supplied by PerKin Elmer cetus. 
ir^al cycler used in PCR reactions was purchased 

from Perkin Elmer Cetus. 

The synthesis of oligonucleotides was carried out 

using an Applied Bicsystems 380B DNA -V""--"-- 
synthesized oligonucleotides were P""^"^ 
cartridges supplied by Applied Biosystems following the 
manufacturers protocols. DNA sequencing was performed on 
Tautomated L sequencer (370A, Applied Biosystems, 
Tsing the dideoxy terminator chemistry and reagents 
supplied by the manufacturer. 

^'^"^^Example illustrates cDNA synthesis and sequence 

determination. secreting murine 

The hybrxdoma cell Ixne 44niu 
anti-human class II mab (IgG2aK, was gro«, in RPHI 
medium, <Gibco-BRI., supplemented with .^^"™ 

• .-.Ht, rsoua/ml) and streptomycin (50U/ml) ana 
penxcillin (50ug/ml) ^^^^^ ^^^^^ harvested and mRNA 



21 

. iclt (toersham) to generate a 

^T'^^'^^^'^tr^^^ * cDKA library «ro. tne 
ithda phage cD»A library. ^^^^ ,^ 

o£ mab 44H104 secreting cell „„di„g the light 

pbage. Phage clones containing genes --^^ 
-a heavy chains were ^--^ ^^.^^ ,,,„.rs ana 

also pertormed on the cDNA ^' . The 

conditions used by Winter J "H104 

— - -r^rurirr^Afe^^'"^ 

were labelled with P using ^ isolate 
(Hew England Biolabs, ^^J^^Jl^H^ ught and 
phage clones containing inserts encoding 

heavy chain genes. the 
Tbe inserts -" 7;;^^^ sequenced and the 

.ultillnlcer region o£ pUCls^Th ^^.piayed in 

nucleotide sequence of both V a „ _ 
.igure 1 and IB "Speot-eiV EQ 10^^^ ^^^^^^^^^ 

italicised ^^^t/,^! the mature sequences of 

the signal peptide ^^^^^^^ manipulations 

, ::e^t:::ored''rngrrdescribed protocols ,ref. ... 

E».ple illustrates construction of a gene 

encoding 2A. SE« ID , 

Antigen peptide CLTB35 ^ ^ ^ ^ „ ^ell epitope, 
. Which consists Of a tandemly linked T and B -,^p^ 

derived fro. the f J^.t; ..tension .ethod 

constructed by PCR """^ the over P ^^^^ 

(illustrated in ^^^^ ^J^'^^:,^^ ,.i„. acid sequence 
encoding CI,TB36 was deduced fr _ 
,0 of the peptide antigen ^^'■'^^^ '^'J^^ oligonucleotides 
procedure consists of synthes^ three J 
,CLTB36.1, CI,TB36.2 andCLTB36 3, P g 

' tl cti- .esVrto have 1. bases at 

cCe'entary (overlap, to the S' end of 
" r.:B3..rw;ich in tum has a le base overlap at its 
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nucleotides of oligonucleotide 
end with corresponding n^ designated as PrLC.F and 
CX..B3e. 3. polynucleotide Pr .e^ - J ^^^^ „ 

p,„C.P were also ..^m, for CLTB36 and 

overlap with the . °'J^\Xor^^,^^^^„ into the light 

provide a Ba.HI site J „i^^ the heavy 

chain gene or a Kpn I s^^" _ , , 

;rirerr;r%'^^-^ nTast^^^^^^^^ 

Hind III sxTie 

(Pl^re 2C. SEQ ID ho: 12, . ^^^^3^_3_ „a 

Tke oligonucleotides reaction 
^,B3eVe.i«d;^et.er -O P.^^^^^^^^^^ 

buffer hWed up to 90 C a 

,,.c. -V^""^„r:,;;:rdH;.s pn^ers ,Pr.c.P and 
adequate adktions of buffer ^^^^ 

PrK for lighXchain -"^-J;^" „.terial and 

Cham anti,en\ 100 J , pcR reaction was 

protocols from ^ene fixture was 

performed. The aW^ P''^^^ ° ,5 ^1, was ligated 

removed to anotherV and^ al-. ^ 

into PCKII --"^jX;,';;, „as sequenced and clones 
(invitrogen, . '^''^ Xeguence excisable by the correct 
containing the o;--^; established, 
combination of restrxo «^ 

S2£ai!iEi^= .-.n nitrates assembly of the gene 

_drth:'ri::ri:i:rchain Of .HIO. conjugated to 

Obtained by PC« cDNA insert, as 

vector containing a ^-^^^J^^^^^ reaction (Pr 1 

a template. The two „^re designed to 

and 2; Figure 3B. J.Vction site followed by 

(a, incorporate a Hind III restr ^, 
a Ko.aK consensus sequence (CCGCC, 
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.e.«ictio„ site a. ^-^^^'^^^Zlo^^sZ.r: cl^iea out 
. Silent each o« tne primers in 

using 50 ng of ""P^;"' and enzy,.e supplied 

, a 100 Ml volume using '■v^"-; 95-0 
1„ the -ne;^P Kit for 2 nin-, 

^or 1 ==/,7^,ies. An aqueous aliquot of the 

tor a ""^ ,,,iy3ed on a 10* agarose gel 

final reaction mixture .^^^ ^^^^^ 

,0 and another aliquot (5 was 1 g . ^^e 

-. • /I the 'TA Cloning' Kir ^xnv 

supplied xn the ^..ansforB competent E. cola 

ligation reaction was used r containing 

sequence. constant (Kappa) gene required 

The human light chain c . >.„io4 light chain 

,or the construct encoding ,^,,,e »as 

,0 was also Obtained .y PCK -P^^^^-"^;;"::, J .ha 
. ,..s.id PUCI.-. -tai-,!^^^^^^^^^^^^^ 

human kappa gene. The p ^^^^ 
(pr. 3 and 4, Figure 3B, SEO ^ „ ^^^^ the 

resigned to incorporate ^ ^^^.^^io. with the V, 

" end Of the cas ette - a. ^ 

gene '""^^ " , enable ligation to the 

BamHI site at the ^^^^.ion was carried out in 

.ntigen-Ct.TB36 gene The P^ r^^ for V. gene of 4.H104. 
the sa^e way " ^^^^^ „rrying inserts 

30 cloned into pCRII vec ^^^.^^ 
identified and sequenced. Two ci 

sequence were set aside ,„,,,t was 

,he PCXl vector containing V. qene ^ 

digested with a ""''-^"T "^^^/^ ^^.ert isolated. 
3. restriction endonucleases end «^e 0 hp^^^^ 

Similarly polynucleotide fragmeni: 
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CLTB36 were excised out of pCBII cloning 
Kappa 9ene and CLTB36 «e ^ ,„„^i„ations of Xho 

r:= v«rr:e.pec.ive.^^ .^^^^^^^^^^^^^ 
_ .ixed ,io-.o -:-;;-:r;c7^^^^^ 

5 Hind III digested J „^^ti<,„ „as used 

using standard P"^-°^- ^^'^ recombinants 

to transfer, competent ^^^^^^ „as 

analyzed for inserts ^ ^^^^^^ ^^^^^^^ 

ascertaxned by resT^rxt- , ^^.^ was designated 

10 confirmed by DNA sequencing. Thxs plasmxd was desxg 

as pCMV.chLC (Figure 5). 

TCvample 4: crone encoding 

Example illustrates assembly °J ^J^^^ ^.^^ 
the Chimeric heavy chain of 44H104 mah conjugated v, 

" """'^e gene for the chimeric heavy chain conjugated to 

..33e Js ^o-r-rhTsCerdrrrd^rtr^g^ 

-rrn^^etr railed ^ch^e - -en^ ^ 
20 the oligonucleotide primers are shown - J « 

synthetic oligonucleotide pr.mers 5 and 6 ^SEO ^ 

IS) were used in generating the V. gen 
plasmid template (P.CIB, oonta-n. a cO ^^^^ 
encoding the heavy "^^"'^"Jf Jction site, 

designed to ^jf^ /^^^Jrllion at the 3' (V,-=» 
a KozaK sequence and a silen ^^^^^ 

junction, ;esult.ng .n a^.pe X s. ^^^^ 
constant domain gene. The pi-k p .„tearity of the 

PCKII vector and the nucleotide --^^^^^^^n Ty^) 
30 insert confirmed. The human — 

was obtained by the ampliticatxon of ^"e insert en g 
this in Plasmid pOCl.-.l using P"-" J ^^^^ /J, 
XD »os= 19, 20). ^s with primers Pr. 5 and P , 
primers were designed to engineer a S ^^^^ 
35 ligation to the V„ gene and a 

fusion to the antigen gene. The PCE produ 
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^ correct clones identified by 
into pCRII as before, and correct 

DNA sequencing. ,„^oding V„, human C7I and 

The gene cassettes en ..^erted into pRCII 

C..B3e were Ctained "-/Xri JTHln. XXX/Spe X, 
pl,s.l. by ai,estion wxth =o.b-t. ,e3«iction enzymes 
Spe ZIKpn X and Kpn X/Hx.d ^^^^ .^^^^^^^ 

„spe«iv.lV. The correct ON. ^ J^^^ ^^^^ 
from agarose ,els mi«a ^^^^ transform 

aigestea P«C/CMV plasm.d^ Th« ^^^^ ^^^^ ^^^^^^^^ 

competent E.coll cells and plas« ^^^^.^^ 
colonies. The plasmid J^^^^^^^,', conjugate. The 
the Chimeric heavy "^^"^ „ the rest of the 

orientation of the gene ^^^^^^^ restriction 

expression P^""" "i;;, ^h^ insert «as also seguenced. 

treUrirpiC^t^ = ■"'-^ 

5) - 

, -11 nitrates construction of expression 
This Example illustrates c 

-nre'o.. sequences enc--^; ^^^^^^^^^^^ 
cbimeric light and h^^^^^^^^ and pCMV chHC 

(invitrogen) to give P ^. ^^^^ Examples 3 and 

respectively ^^^^^^ ' //^^^^ containing the genes for 
4. A single ^i.^inct transcription 

.oth light and .ea^^ cnaxn a.^^^^^^^ 

units each under their own ^^^,j,hC plasmid was 

(the scheme is shown xn Fxgure ) P ^^^^^ ^^^^^^^ 
digested with Nru I and Dra fragment was 

isolated on a O.S % ^^--/J^^ ^jr^^^.^l (ref. 30) and 
tolunt ended following ^ . The resulting 

using dNTP's and DNA PO^V^erase (K^^ ^^^^^^^ pcKV.chLC 
DNA fragment was then ng ^^^triction enzyme and 

linearized by digestion pCMV.ch.CHC. 
, the resulting co-lxnear °" the plasmid is 

The orientation and general structur 
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„ s.own in «^.e . ana «as con^^ea extensive 

Expression plasBid pcmr ^^^^ ^ 

by inserting a blunt ended 1.9 icb ^ /^^ 

PX-id pSV..aKf^J;^ ,,13 ™. .ra,.ent 

restriction site °^ reductase gene under the 

encodes a murine dihydrofola ly 
control Of a SV40 promoter and t«--tin, ^^^^^^^^ 
^. The orientation of the insert w ^^^^^ 

restriction V%hie plasmid was isolated 

pCMVdhfr.chl^C in -^e S Thl^ J ^^^^^^ ^^^^^^^^ 

rf^rorarrserin^ransfection experiments. 
'^'^'Bxample illustrates the expression of chimeric 
-"Tnrare:::rr-as attempted ^^^^ 

--""%:n\:i;rntro;r;srcri:: Lme ..o 

in Examples 3 and 4, ^^^^^ ^^^.^ 

myeloma ^""J --rnrr; halvested^ IXIO' cells 

grown to mid log phase „ 5 »in) 

were washed with cold PBS, oentrl g pi^^^ia DHR 

and resuspended in 0.5 ml of • 

linearized with Bgl II "Lure incubated on 

5 added to the cell suspension and the ^„ ^ 

• The suspension was transrerre« 

ice for 10 minutes. The susp subjected to an 

electrical P':^;;j\:,:::r7lectroporator <Biorad, . The 

" ' " s further incuhated in ice <5 min.) and then 
10 mixture was further inc hours, 
left m supplemented RPHI '"^^^ /^'',,,tive media 
subsequently the cells were Plated out in selectl 

consisting of RP«1 -^^"^'^f :r„"t plLs (1 x lo' 
..0 r^i^ced Lrv three days 

" aj:^t weex!! wells displaying cell growth were 
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V, .k.d for recombinant antibody secretion in 
checked for several pools/wells «ere selected 

supernatants by ELISA. Sever P ^ ^^^^ 

.„d Cloned by dilution clonin, - -a ) ^^^^^ 

Checked for ch. nab secretion. A few 

.sanded and s^rea a to=ks^ ^^^^^^^ ^^^^ 
nitrogen. The "^.us. The methodology =f 

„,ed to ::/;3Vll shment of cloned cell lines 

:e:::Xr«rmab.=.TB3. conjugates are as described 

The -P"-^°" P7";^/,„„,te,„d into YB2/0 rat 
described " --f^; ^ ",^^3', ,„x,o«in, the protocols 
myeloma cells (MCC ^'^^ ' Essentially YB2/0 

aetailed by ,11., U (containing 

cells were streptomycin 50 «/ml) 

glutamine; penicillin 50ug/ , ^^^^ „ere 

containing 10% FBS. Aliquots of ^ 

collected, "n «n:d'^ plasmid 

T^eee were "^"^ ^ J,,,,p„„ted at 200V, 250 

pC«Vdhfr.chI,CHC (10 .g) "^l^'l^lZopor.^or (Bio Kad, . 

capacitance in a -^^^^^^ J,,,,, x..e the 

rs%\/0 cells described above and after 4S 
electroporated SP2/0 1 ^^^^ ^^^^^^ ^^^^ 

nours in non --^-^^^ containing 600 ^g/ml =f G418. 

5 plates in supplemented RPHl analyzed 
The media from wells displaying 

to. recombinant antibody and P-^^ "/^^^^J transferred 
product identified, some -^^^fts replaced with 
to 6 well Plates and the medl 
0 supplemented KPMI containing ^0% JBS eo .g/^ ^^^^^^^ 

t:::::rof mer^elat/ ,HTX, and then the 
re::i-r=sed to - n^. su— l.^- 

" To' ear o": tresnrris through several passages and 
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...... ccnea .V --r; :rTjrz 

secretin, pu.Uica.l=n, w«e 

spent culture meaium (after p ..^i^^^ic mab in 

=-:t:::er:a::re::tr^^^^^^^ -er.entat.n . 

coated w.tn a =-t ^ ^^^^ ^^^^^^ ^^^^ ,,,3 

antibody '"^^^'^J^^,; . ,,„,^ed vitn 0.1* casein in 
0 containing 0.05% Tween ' >■ j culture 

PBST, and incubated with ^'^^"^^ <;°%:,Lingen, was 
supernatants. . T^rtashin,, t.e plates 

used as a positive -"""^^ „c specific, 

were incubated with a goat an un-bound 
nab'.= conjugated to aixaline p^ spnatase^^ ^^^^^^^^^ 

conjugate was washed out and J .^out 

„,s added to the wells in ^^^^^''^I'^l^'^T in a Dynatech 

»in and the colour ^-^^^P^^^^^; ,03.410 n.. 
»,5000 ELISA plate reader at a setting 

20 EicaiSEl^-^' ^ the isolation and 

This Example descrxbes 
. « of ch 44H104-CLTB36 conjugates, 

purification of ch 44H ^^^,,^3 of conjugate in 

Clones .dentxf xed as h^^^^ p^ the pCMVdhf r . chLCHC 

Example 6, ^^,,3 subsequent gene 

25 transfectxon of YB2/ ^^^^^^ ,p i„ supplemented 

amplification exper -^^^ methotrexate (l.M) and 

HPMI -"^-;^^^^;;';3J%,:'cibco/BHL). The cells were 
10% ultra low IgG (fr ^ ^^i^^tely half of 

allowed to grow xn ^he culture was 

30 them were dead (approximately ^pent 

microbial growth. ^.^^ -in the supernatant 

K AAH104-CLTB36 conjugates xn tne s. f 

The ch 44H104 J supernatant 

3= were isolated by Protein . purifica-n P ^^^^^ _ 
was passed through a Protein R-HyperD c 
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V. ^ and the bound material eluted with 
,ne column was washed and ^^^^^^^^^ ,,,,,ining bound 

0.2M glycine (PH 2.8), g.O) and 

material were neutralized [ pBS and 

pooled. The fractions J^^^ The 

finally concentrated on Amxcon mxcro eo 

protein content of J^^^f^; ^^'^ndard Protein Assay 
material was determined us. ng conjugate was stored at 
Kit (Biorad Laboratories) . The conD 

4»C in PBS. ,«^„iar weight aggregates, the 

a sephacryl S-300 (HR, 9.5 ^ ^ppi.ed 

column »as equilibrated -'■^^J^^ 2 at a flow rate of 1 
m ,.1 -^--^tetfX: --orea at .SO n.. .ne 
.l/.in in PBS any aggregates) was 

void volume peak <.„„esponding to the 

.ollectea separately from ^^^^J^^^^^ were 
non-aggregated material. filtration 
pooled and oonoentratea using a Y« 
membrane (Mioon) . 

describes characterization of ch mab 
This Example descrioe 

44H104-CLTB36 conjugate. the procedure of 

The conjugate produced ^-^^^^^^ ^.^^^ ^^.er of 
Example . was J^.^rarhelv, chains. This 

^eterodimers -^^^^^^f,,';/ electrophoresis on 7.5 and 
was demonstrated by SDS/PAGE reducing 
.0% gels, running samples xn non re^ ^^^^^^^^ 
buffer respectively ^^^^^ determined by 

CLTB36 peptide on the g^.^^, pig serum 

V,estern blotting using ant.-- ^^^^^ ^^^^ ^^^^^ 

generated in house. The ^^J^^ ^.^ xgG-alXaline 

experiments was ^ J^^^^^^, ^.^..atories) (see Figure 
phosphatase conjugate (Jackson 

10) . , ,r,alvzed for binding to class 

The conjugate was also analyzed 
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„ molecules on H«T73 celle J>y J^^^^^X'' 

.inain. Of "-'=^7^^;7,'T.^:e:L„, T cell ly^P^oma 
cells (Human «HC class II e=^r io% 
cells, were grown in supplemen^d RP^ 

FBS. "> ° c;„ical centrifuge tubes and 

distributed ^^;J^,:;Vffer (PBS containing 0.1% 

washed with a ml = -^-^-J .^^lected after 

BSA and 0.1% NaN,). THe and the pellet 

centrifugation (400 x g forj m.n ^-^J^.^^ ^,„,,,„, 

resuspended in '='^"*^"« antibody conjugate (Figure 

concentrations of recombinant antx y ^^^^^^^ ^.^^ 

S) . The tubes were incub-d on .ce ^^^^^ ^^^^ ^^^^^^^ 
occasional shaking and then suspended in 

,4.c, washing buffer ( Jl) - isothiocyanate- 
100 Ml of a l:20 dilution of flu sigma 
conjugated goat J,,, ^n ice for 30 minutes 

Chemical Co.) and incubated ^^^^ ^^^^^^ ^„ 

„ith occasional a,itat-n. ^^^^^^^ ^^^^ ^„ ,33 

binding bufter(2X) and s 9 ^^^^^ ^^^^ 

, containing 0.1% sodium "^'^^^ ^^^^'J ^^.^ ormaldehyde in 
finally suspended in an aliquo £io„oytometer 
PBS (0.5 ml) and analysed in the 

(coulter, Harpendon UK) . analyzed for the 

,ne recombinant -n^';" "^^tame technigue. For 
^ presence "It "human conjugate in the above 

this analysis ^ anti-CI.TB36 guinea pig 

protocol was ^-'--'-^^f ; followed by 100 

serum generated in house. This P ^^^^ ^^^^^ 

,1 of l:50 °' ' °Vor 30 minutes and finally 

30 anti-guinea pig mab ("^"^^J^^^ , streptavidin- 

with 100 ^1 of a 1. olclcinson; 30 min) . 

phycoerythrin conjugate (Beet ^^^^^ ^.^^ 

cells were washed - ^^^^.ed in «>e 

paraformaldehyde m ^ consisting of cells 

35 flowcytometer. ^^^'^^"^ „i^hout the incubation 
treated as described above 
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s«p witn reco^inant .a. con.u^a.e. were usea in .otn 
assays. in Figure 6. This 

'"^^ rt:X"r a^urm; on L ....ace 

"^'^s^Exa.ple aescrl.es i^uniza.lon of »aca,ues 

esti.atea to .e about » ' "'^^^^ ^^J^'.^ctea ana seru. 

^nree cynomolcous -"^-/J^^^^, aaventltious 
samples fro:a them tneee were ---^^^^^ ^_ .^^^^p 
15 viral agents, such as SA8, HS , ^ 

a^, EBV, SBV-1, S''^-^' joo) were blea ana 

The selectea macaques l*"!' ' £ pes (containin? 

injectea intramuscularly w.th 1.5 ml ^ ^^^^ _ 

300 o. protein e,u.vale«to^^^^.,^^^ ^^^^^ ^ 

20 schedule set fortn 
established. 

TABLE 1 



«re-bleed and Bleeds 1 to 5 

The serum samples from the pre ^^^^ 

^ rTTB3 6 reactivity. 

„ere screened for ^''^'^^^ (polystyrene; Dynatech 

96 well microtitre plates ( J ^„»,o„ate- 

^^s, were coated with 10 of CLTB ^^^^^ ^^^^ 

bicarbonate buffer (0 'J washed 

^locKed with M SH- - ^^^^^^^ diluted 

in PBS-Tween 20 Tween 20, into the 

serially (in 1% f f "^3^,": .T'.^ , nours. The plates were 
wells and Incubated at 37 anti-monkey IgG F(ab'), 

washed and incubated with coat^ ^^^^^^^^^^ 

conjugated to Horse ^^s washed off and 

^boratorles). The-ess=^^^^^^ 

^he colorimetrxc ->=^«^^^ ^^/^^^ absorbance measured 
reaction was stopped after 5 ^^^^^^ ^^j,. 

at 450 and 540 nm m an ELISA P 

Biotech instruments) . ^.^^^gj^ for P24 

protocol and ^^^33^ above, the 

reactivity were ^^^^^^ .icrotitre plates were 

,l«ere„ce bein, t^^ the^ P34 <Dupont, at 1 M,/"^ 
0 coated with ,i<.arbonate buffer. 

concentration in ^^^^^^^^^^^ ^,,.,3 reactive against 
The IgG txtres in differ ^^^^ ^.^^ 

Ci,TB36 and measured "l',^"^*- „^^e elicited by the 

„ay be seen, good prim.n, --P-^^ all three 

3, recombinant "■^^-""\7;7f„<,o in one animal,. The 
animals (up to about 1 m 25. ^ ^^^^^ 

Observed B1.1S. titres diminish a« ^^^^^ 
then increase again ^^""^ ^.^^^^ „a3 especially 
immunogen. The ^hree, the third for 

30 prominent in two «h--^= °" ..oh a promising 

unexplained reasons did not 

primary response. ^ 4 (2 weeks 

The pre-bleed monkey -:;;;^^f„\^;,,pectively, were 
post priming and 2 weeks post "o-*"^ Recombinant P24 
3. Lso evaluated -^.^jy-C^rfrl ^his portion of HIV 
(CLTB36 has an epitope derive 
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. , oetectable P2. ti«es were measured In .11 
protein). Dete= ^^^d in n,ure 8. 

— — ^^.^i— — ,_n. invention 

provides novel recom ^„„<,^i„„el antibody 

containing an ant.^en „oiety is 

moiety, "herein the mon on antigen- 

specific for a --^;;;V=rdures for assembly of 
presenting cells of -J"-*; J m^ecules encoding such 
such molecules, nucleic ^^g such molecules, 

mcleculee and i-uni.ing procedures^ J ^^^^^^^ 

Whereby an enhanced i«une resp 

moiety is achieved - J^"' „ ^oope of this 

Modifications are possible with 

invention. 
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